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theoretical normal tissue tolerances.The relationship 
between local control and normal tissue toxicity during 18F-
NaF PET-guided dose escalation in SBRT should be validated 
in clinical trials. 
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Purpose/Objective: Accuracy in lesion volume definition in 
radiotherapy ( RT) treatment is significant important in order 
to achieve local control and limiting toxicity to surrounding 
normal tissues. Integrating molecular imaging information as 
obtained from PET into RT treatment planning has been 
proved to significantly improve target volume delineation for 
various pathological entities. Several PET tumor 
segmentation algorithms have been proposed. However, not 
consensus seems to emerge and most of them suffer from 
validation weakness due to the small size and low quality of 
the validation sets. In this work a semi-automated 
thresholding-based algorithm for tumor segmentation in 
retrospectively gated ( RG) PET images is evaluated with a 
wide set of images. 
Materials and Methods: The algorithm is based on contrast 
oriented algorithm and adapted to RG-PET images. The semi-
automated character of this algorithm relies on that the user 
is required to indicate a tumor pixel in an image from one of 
the frames and subsequently, the target volume is 
automatically delineated in all frames. For this algorithm 
evaluation, the set of images employed involves 
experimental phantom measurements and clinical data. With 
experimental phantom measurements, algorithm accuracy 
and its robustness for different target movements are 
validated. In clinical data, discrepancy evaluation based on 
mis-segmented pixels between algorithm outcome and 
consensus ( Simultaneous Truth and Performance Level 
Estimation-STAPLE) of three manual contours by experts is 
reported for 8 lung cancer patients. The influence of 
heterogeneity and volume of the target on the discrepancy 
reported is also involved. 
Results: From the results reported in the evaluation with 
experimental phantom measurements, good accuracy and 
robustness for a broad range of cases can be concluded: no 
statistically significant diameter differences for different 
target movements and volumes; repeatability for 
heterogeneous and irregular targets independently of user 
initial interaction and accuracy in target tracking position for 
experimental phantoms and clinical data. In addition, in 
clinical evaluation, lesion position and extension provided by 
the algorithm is in reasonable agreement with the STAPLE 
consensus of 3 manual contours by experts. 
Conclusions: The evaluation with phantom experimental 
measurements presented in this work permits to 
independently evaluate the effects in algorithm response for 
different parameters. Moreover, with clinical data, 
comparison between tumor contoured by experts and by the 
algorithm permits to evaluate if the algorithm advantages, 
related to saving effort and time from the clinician tasks, are 
not in expenses of a poorer information extracted from the 
image. From the results reported in this evaluation, it is 
reasonable to consider the feasibility of this tool in order to 
study the improvements that RG- PET tumor segmentation 
can introduce in RT planning. 
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Purpose/Objective: To evaluate the CT number accuracy of 
a new Metal Artifact Reduction (MAR, GE Healthcare) 
algorithm for hip prostheses in radiation therapy. 
Materials and Methods: The CIRS Electron Density phantom 
was scanned at 120 kVp on a GE Optima CT580 CT simulator. 
Five cases were taken into consideration. The first and 
baseline case (A) simulated a patient without metallic hip 
implant. The next three cases simulated a patient with a 
unilateral hip implant (B: titanium (4.5g/cm3), C: stainless 
steel prosthesis (8g/cm3), D: lead (11.4g/cm3)) and the last 
case (E) simulated a patient with a bilateral lead hip implant. 
Lead rods were employed to challenge MAR algorithm due to 
his very high density. All the cases were reconstructed with 
and without MAR algorithm. 
Results: CT numbers (ΔCTn) and image noise (ΔσnCT) range 
differences between the baseline (case A) and the others 
cases are presented below. 
 
Table 1: Summary of the comparison results 
Non-MAR MAR 
Case B : Unilateral hip implant simulation with titanium 
insert 
ΔCTn (HU) ΔσCTn (HU) ΔCTn (HU) ΔσCTn (HU) 
[-3.9;3.4] [-7.0;1.7] [-3.7;1.0] [-8.4;4.4] 
Case C : Unilateral hip implant simulation with stainless 
steel prosthesis 
ΔCTn (HU) ΔσCTn (HU) ΔCTn (HU) ΔσCTn (HU) 
[-63.3;63.2] [-0.8;22.9] [-11.9;6.8] [-1.2;9.0] 
Case D : Unilateral hip implant simulation with lead rod 
ΔCTn (HU) ΔσCTn (HU) ΔCTn (HU) ΔσCTn (HU) 
[-81.2;75.9] [-0.8;20.0] [-18.0;4.5] [-0.8;9.4] 
Case E : Bilateral hip implant simulation with lead rods 
ΔCTn (HU) ΔσCTn (HU) ΔCTn (HU) ΔσCTn (HU) 
[-383.4;95.2] [6.7;281.2] [-60.1;40.8] [-0.3;34.8] 
 
Conclusions: This study seems to indicate that the MAR 
algorithm can reduce metal artifacts, improve the CT number 
accuracy and decrease the noise in corrected images for 
patients with hip prostheses. For the unilateral hip implant 
simulation, results are similar with or without MAR 
reconstruction for the titanium insert. Indeed, not enough 
artifacts were created due to the thickness of the titanium 
insert used (6mm diameter). Better results were obtained 
